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研究成果の概要（英文）：In the previous study, we reported that combined use of sodium 
borocaptate (BSH) and buthionine sulfoximine (BSO) in BNCT enhanced tissue 
boron uptake in the rat subcutaneous tumor model, where BSO and BSH were 
administered simultaneously.  In the present study, we used a brain tumor model, 
and rats were pretreated with BSO before BSH injection. By this method, the blood 
boron concentration was about 20 times higher in comparison with the BSO- (minus) 
group, and in other tissues (brain tumor, subcutaneous tumor, muscles, liver, kidney) 
the same tendency of increasing concentration was observed.  
 We suggest that tumor-specific redox regulatory mechanisms are necessary to 
enhance tumor uptake of boron.  
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 直接経費 間接経費 合 計 
２０１０年度 1,500,000 450,000 1,950,000 
２０１１年度 1,000,000 300,000 1,300,000 
２０１２年度 700,000 210,000 910,000 
年度    
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BSO と BSH を同時投与したとき、BSH 投
与後３時間のホウ素濃度は 55.2 µg/ml、６時
間後は 20.2 µg/ml、12時間後は 10.8 µg/ml
であったが、６時間前に前処理した本研究で
は、６時間後のホウ素濃度が 47.6 µg/ml、12























(1) Nakamura H, Ueda N, Bam HS, Ueno 
M, Tachikawa S, Design and synthesis of 
fluorescence-labeled close-dodecaborate 
lipid: its liposome formation and in vivo 
imaging targeting of tumors for boron 
neutron capture therapy, Org. Biomol. 
Chem. 2012,1374-80 査読有  
  DOI: 10.1039/c1ob06500a  
(2) Nakai K. Yamamoto T. Yoshida F. et. al. 
Boron neutron capture therapy 
combined with fractionated photon 
irradiation for glioblastoma: a recursive 
partitioning analysis of BNCT patients. 
Appl. Radiat. Isot. 2011, 1790-1792査読
有 DOI: 10.1016/j.apradiso.2011.03.049 
(3) Yamamoto T. Nakai K. Kumada H. 
Yoshida F. et.al. The status of Tsukuba 
BNCT trial: BPA-based boron neutron 
capture therapy combined with X-ray 
irradiation. Appl. Radiat. Isot. 2011, 
1817-1818  査 読 有  DOI: 10.1016/j. 
apradiso. 2011. 02. 013 
(4) F. Yoshida, K. Nakai,  T. Yamamoto, A. 
Matsumura, H. Nakamura et.al. 
Biodistribution of BSH-encapsulated 
Boron-liposome in Mouse Glioma, New 
Challenges in Neutron Capture Therapy 
2010, 2010, 339-340 査読有 
(5) H. Nakamura, N. Ueda, H. s. Ban, K. 
Maruyama, M. E. El-Zaria, Boron lipid 
liposome: EPR Effect and Fluorescence 
Imaging, Challenges in Neutron Capture 
Therapy 2010, 2010, 568 査読有 
  
〔学会発表〕（計 8件） 
(1) F. Yoshida (7 名) Pretreatment with 
buthionine sulfoximine enhanced uptake 
and retention of BSH for BNCT, 15th 
International Congress on Neutron 
Capture Therapy, 2012 September 10-14, 
†sukuba, Japan 
(2) K. Nakai (9名) DNA breaks and cellular 
response induced by Gadolinium 
neutron reaction, 15th International 
Congress on Neutron Capture Therapy, 
2012 September 10-14, †sukuba, Japan 
(3) H. Nakamura (7 名 ) 
close-Dodecaborate-conjugated 
cholesterols: Synthesis and click imaging 
of their liposomes in cells, 15th 
International Congress on Neutron 
Capture Therapy, 2012 September 10-14, 
†sukuba, Japan 




(5) F. Yoshida (9 名 ) Biodistribution of 
BSH-encapsulated Boron-liposome in 
Mouse Glioma, 14th International 
Congress on Neutron Capture Therapy, 
2010 October 25-29, Buenos Aires, 
Argentina 
(6) T. Yamamoto (14 名 ) The status of 
Tskuba BNCT Trial: BPA-Based Boron 
Neutron Capture Therapy Combined 
X-ray Irradiation, 14th International 
Congress on Neutron Capture Therapy, 
2010 October 25-29, Buenos Aires, 
Argentina 
(7) K. Nakai  (10 名 ) Boron Neutron 
Capture Therapy Combinedwith 
Fractionated Photon Irradiation for 
Glioblastoma, 14th International 
Congress on Neutron Capture Therapy, 
2010 October 25-29, Buenos Aires, 
Argentina 




















中村 浩之（NAKAMURA HIROYUKI） 
学習院大学・理学部・教授 
研究者番号：30274434 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
